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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ruthenium or osmium carbene compd. stable in the 
presence of various functional groups and usable in olefin metathesis reactions on non-distorted 
cyclic and acyclic olefins by reacting a compd. represented by a specified formula with a 

specified phosphorane in the presence of a solvent. -^ R?:' ^R-' 

SOLUTION: A compd. represented by the formula (XXIMLnMLIm)p (I) is reacted with a \ _ 

phosphorane represented by formula n In the presence of a solvent to prepare the objective f^^*J^ ^N. 

carbene compd. represented by formula m. In the formula. M Is Os or Ru; R and R1 are H, 2-20C ' 
alkenyl or the like: X and XI are independently selected from an anionic ligand; L and L1 are p^ . 

independently selected from a phosphine of a neutral electron donor or the like and at least one 
of the alkyf groups is sec. alkyi or cycloalkyi; R4-R6 are Independently selected from groups 
consistings of 1-6 alkyI group or phenyl group: (n) and (m) are independently is 0-4; and (p) is an 
integer of >1. The carbene compd. can be used in various olefin metathesis reactions. 
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i^x.:z.j[,mi$J:ZJ^2, 4. 6 h *5 

S<DW<i:Ut:5*H,C = CHCH,0. (CH,) ,C = C 
HCH,0. (CH3) CH = CHCH,0. CH,CH = 
CHCH,0. (CH3) CH=C (CH,) CH,0:te<fc 
^ CH, =CHCH,CH,0;&^*Cf r;U=i=^^'> 

*t. r;i^r2=^txr;u+;uS<D^<h L"C{scH,ocH,. 

CH,OCHzCH,. CH3CH,OCH,. CH,CH,C 
H,CH,OCH,*5J:a« CH, CHaOCH, CHz^^ 

Lr(d:CH,OC (=0) . CH,CH,OC ( = 
O) , CH3CH,CH,OC (=0> . (CH,) aCH 
OC (=0) ^JzV^m^<Dy'h^iy-. -Oh^zy- 

JUS. i-:/ntvi/S. $/c^io^ < -:>;?r>(D >^^;l/®. ^ 

HaSO. CH3CH,CH,SO. (CH3),CHS0*> 
J:0'®'^?flr)>^^-»U-:^Ji':7 ^ — JUS. ^>^ju;^;U:7 ^ 
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TJU^JU::^JU7^xjUS<DWIiOr«. CHjSO,, CH 
^CHaSO,. CH3CH.CH, so,. (CH3) ,CH 

T;U^;U^:^Si Or5i. ^^JU5=-:tS. X^^iU^^- 

^>^ju^5fS, ^+e^Ji/^=fS^t4ft€:*tfsc 
ii^y^-r^. TJU+xjUSO^di Lr(3:x^x;uS. 1- 
':/nfx;l/S. 3 -'y^a\:l'^JlMi6J:Z^[,^<r>i^^(O'^:f9' 
7 -5|-^tSri^-r-^US*5cfcaf2. 5. 8-^;e7H;-<x 

HC = CCH,0. CH3C = CCHaOteJ:af 
CH,C = CCH,0CH|0*S>Cf^C<b3&sr*. 
\'<Dm^LX^t. HC ( = 0) N (CH3) ,*J<fcJ:;^ (C 
H3) C ( = 0) N (CH,) ^^^l.f^Ct^X^. T 

y :/Pt: JUT 5 >*5cfcc;fh »j^:t-<^>^jUT 5 ^^^t-f 

-SCijOi-C*. TJUi^>cr)fi?a<i:Ur(ihy:7:i:-JUTiU 
20 h v^i7a^+->jUT>'Ui^>teJ:of h y -^y:?'^ 

r^i. 37:,;— p - h yjusijcfc;:^ p-yjv^a 

mtlyXltt. CH^COaCHaCHaCOa, C. H, C 

PTJU>5rxjU«OD0(<i: OrCi. 5^ P-^^T^xjUSi 
>7p-^c^:^-fer:.jUS;g:^>Cf^C<!:;&4-C#. i^i^PTJU+^U 
Sot^Jch L/Tti. v^p:7'pt:;uS. iyc^uzf^jvm. 
V ^ p ^ > ^ ;US*5 J: a^S^ :57 p ^ =^ V JUS ^ ^5 -5 c <t 
30 lO^-r^. -^J-Jr h^- h(DC»JiUt:«. r-b^^JUT-feh^ 

x-r*JUcoWliLrt^ (CH3)3CCH,OC 
H,CH3. THF. (CH,) 3COC (CH,) , . C 
H30CH,GH,0CH,. C^X H, OGs H, ?:*C:f 

:J^X:7^>, h yixi5^P^^i5^;U;^X7 -/ b V V 

y'at:)i^7^:<y ^ h u^:f-^>^JU^h::^:7 ^ >4(5J: 
OV^jU-:;^:7aix;l/;^X:7 >^^Cf i;&i-C^. 

40 hVt^^a^^tyjV^::Ky^i-^h. h'J-(y^u 
\::)\y^:^y ^i--^ h:teJ:OV^jU5^:7 :llX;l/;^^;^:7 ^ 
^ h^^l^f^CtibiX^. 7i'-::^y r ^ b<omtUX!i^h 
^y :t::z,jv^::^y-r ^ h U 2xd?P'^+S^JU^^X7 y 
-fh. h y- t -::r^JU;i^x:7T ^ hy-<v:7*ptf 
j\^7i^>i.y y ^ hi5<i:ZJ^j^9')\^iyy :f^^)i^ris:x.y7 ^ 

<b*J-r€r, m^«TJU=^^juS(?)«^<t Lr«— » 

K -CHRR^(DV:^'>h^^^lir^Cti!)^X^. CC 

h y :7*xju;;^^t:>. h y i>^p^^>';u;^^b'>*j 
50 <to'h y ^^ju;^^tr>**tfSci3?)5"C*. ;:^ju^t^^ 
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;f^=1->'FCDfi«l<i:Lr«. C H, S ( = 0) CH,. (Cs 
Hs) iSO^ftCf^CiJ^S-Cff. ^*X,-y^)V(Om^L 
r«CH,SCH3. C5HsSCH3. CHaOCH^CH, 
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Csr;ur3^v'S, ^/t{3:/^P>y>. Cx-ct;^^^!/ 
as L < »Cx - c , Til'ri +i^«"Ciatfe$ nri^-r 4> cfc 

^h. T)\^iy>. ;:^^br>, jc—^Jl/, r^>. 

F. ;^;U;f-^>' F. :^7;U^.::.;l/. ^FPi^;l/. t:'';SP> 
^ /c 5i ^ :f - T-il/;!)^ S n ^ o 

[0 05 2] :*:^?g<7:);<7;U-^>{b^<D$ ^OC^f * UC^ 



(8) ^mW- 1 1 -262 667 

14 

(-en-en. Ca-c,T;u+^us. /^py 

r .^u+iuss o < « c , - c , r ;u n + t^s-ciags $ nr 
c^r«><fcc^:7x-ius. rgJUsnTc^rfeJrco 35^6 
^sn. x*jcfcc;fx"6*afiur. ci. Br, i, 

(-en-en. c^-CsTJi^^Ji^m. sfc«^>py>. c 
^ - c ,r < «c» - c, T^un =^2^s-eia» 

?n-cir^T*><i:Ci-7:n:^;uS, -rg^^nn^rfcJ: 

CO 3&>6ilfR2n, L*jJ:0' LM3:i4i:ur, ry- 

c,-c,r;i/=^;i/. srjffiT^u^^Ji/a/cfrii^^PT 

;;^;i/?^>{b3j^x:7 ^ T y-^u^fc^iCx -c^.T^u 

F, r y-;w*/c&ic, -c,or;i/4^;i/i^ 
;^:7r-r F. r y->ri/^/ttiC.-CxoT;^^-'ur;i'i^ 
ry -Jb^/iitJCi-CxoTJU^ji/r ^ fy^^ 
r y-;i/2!}rc«Cx-criU4^;u::^ji/d^^t/ f. 

T y - >ru ^ :rc5i C X - C X » T ^Vi^ ;b - r-^^U . ^ /c fir 

y-^uis/c«Cx -Cx«»T>»V'+;ur ^ F (-en-en. 
st^aift^nri.i"C4>j:i>:7*ru;i.s, rasisnn^ 

30 [0 0 5 3] *^I80$6«:»3!LC»SS«». ^ I 

$n'S;t^;U-^>^b'^i^-C*0, ^cf. R4cj<i:Cf RMJ 
iSAlUr. H. Me. Ph't?«>D. XfccfcC/ 

X*53:C1. CF3CO,. CH.COz. CFH,CO,. 
(CH3) 3CO. (CF3) z (CH,) CO. (CF,) 
(CH3),CO. PhO. MeO. EtO. Fi^U- 
F. yi>'U-F. *fc«F y:7;l/3j-py 
F-C^bO. L4dcfcafL^(*aS:Lr. PPh,. P (p- 
To 1 ) 3 . P (o-To 1 ) 3 , PPh (C 

H.) . . p (CF3) p (p-Fc.H.) 3 , e'y 
40 p (P-CF3C.H,) (p-F) fyt». 

(P-CF3) fy>?>. P (C.H. - SO^Na) 3. 
P (CHzC.H. -SOsNa) 3 . P ( i P r ) 3. P 
(CHCH3 (CHjCH,) ) 3 . P (S^^'P^>^ 

J\^) 3. P (^'^p-^^i-'^w) 3. P (^5^-^>^>^) 3 

[0054] firfefb^1»<Dirf * Ll^ScD-T'^rtCKIL 

X . X\ L . L^cD^^OC^-rn:?&^<D2. 3 S> 



15 

h^ptf -Bci^^-C^^o S6Cci^U<«. Ph,PC 
H,CH,PPha. Ph, A s CH.CHaA s Ph,. P 
h,PCH,CH,C (CF3) ,0-. If-^yhiy-hiy 
T^:t>. ht^r-:t>. Me,P (CH,) 

,PMea4a<fc2>*OC (CH^) 2 (CH^) jCO^WS 

n-Sfe<DT?«ncl^*s. (CH3) ,NCH,CHiP (P 
h) CH,CH,N (CH3) 2 ^m^l^^ca^^r^^^o 

^fc{tyjv:ti-:=^ji (-en-en. Ca-c,T;L'^>>us. 

, - c ,rii/^;i/^ L < »Ca - c, T^un^i/s-casi 
$nTc^rfeJ:i^7:t^;i/S. -c^$nrc^"r*>cfc 

^*r$6«:»3SLCi<D«. X . L . fcJ:o' L 

(-en-en. c^-ct^u^jus. /^p^>. Cx 

-CsT>rU=i=^r^'S. */c53:>'^P^>. Ca-C,T>»m^ 

<fcci>'*->rus. -cg}ii$nrc^r^>cfct^. tK^. t':i. 
$n'CC»-c4>«J:tO ^JI^^L-cCi-Sfeo-c^^o S*>Jt? 
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16 

0,C (CH,) ,P (Ph) (CH,>,P{Ph) (C 
H,) ,C0,. y^K2zyT^>. ^^^yfiJl^y^ U >3&« 

wen^o 

[005 5] XI vmsti^tfji^^i^it^m (^tfj^ 

^ >-c^^) , cn6co;^;i/--^>^t^^icl:D 

cl:OSj:c;tt*«3a:CiC<i:;^r^t?3^r>-CCi^ (N&uye 
n. S. 6. . J. Am> Chem. Soc. . 
_1 9 9 3. 1 1 5 : 9858-9859 :Fu. 
G. 6. . J. Am. Chem. Soc. . 1 993, 
115 : 9856-9557) . 
[0 05 6] L*5j:iyfL**5hU>fvrrofcr;U3^ 

cDSSSIcti-cjgje^ff C i:«»i"C* 5 ( F u , 
G. . 6. . J. Am, Chem. Soc, . 199 
3. 1 1 5 : 9856-9857). ^6{C, cn^O 

:;^;UaK>^. >?:;^iU:7^h\ :^>rud^>-h, :^;l/jJfT;U 

=2^-2^*5<l:c;f>'Np-5^>'St8So?^aET-cSST*^. S 

30 ««"T?#^. 

[0 0 5 7] *^?SCC*5l.^r««>Jf ^ Ll^^ejiU^Wt^ 

[0 05 8] 
[fbi 4] 



CI, 
CI' 



PCy3 
PC/a 




H 



Ph 



Ph 




Ph 



Ph 



[0 0 5 9 ] (^43. *Pr =-rv>'*PtVU, Cy 

—^mrj::fjm<ol^iit. TiECDS:*c^-r J: ^ cc. (XX 



[006 0] jgjaa: 

[0 06 1 ] 
[ffcl 5] 
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X' I R 




[0 0 6 2] (aC^fi. M. X. X*. L. L\ m. 
p, R^ R\ R\ R'*Jj:O*R*53:Huffi(D^aiS0-C 
^-So SfiL<«. R\ R\ R\ R'*Jj:afR*{iC. 

hiUx>, p-^i/U>. :^|t-^^U'>. i^^J^PD 

h^l'X>$/c«^>-fe:>iiaffc-^^U> 

[0 0 6 3 ] C0[)JgJ^:;tcjaL/taaC®fflt3:*ij - 2 O X 
-fy^^mi 2 5'C. Jf3SU<«3 5*C:j&^6 9 0*Cr«>D. 

[0 0 64] CCDJSIS^. 511^. <t^iB5 <XX^ML„M 
-So X. X\ L, $yhKL^aP^:«)^ (*^) lefii^-c* 



[0065] ^^m(D^TXktmm^!t^^sit u^i^. 

mjZ^U&ommict. 0 *C;&^ 6 1 0 0 'C-C* 0 . fiF* L < 
«2 5'C;C)>6 4 S'CC^'^o U:? ^ ^tcStT S 

30. 000. !tf^L<^tl : 1 0*>6 1 : 6. 00 0 

20 [0 06 6] ±i^(DtfJV-<:y{t^m^. T^U3->»k ^ 
r;u^fc x>^r*>'U. x-T*;i/4c5j: 
C;f/NP^>'g'S8SOi??5ET-C$^r^)'5>/cd?). cn6<D 

30 $n^3E>a:Ru*;fe« Os /7;u-<>iS»^«>^<b(r^ 

mT^ctccji^x. mmim. mf&mm. ^J:z>mm 

;&:»6 0. 0 2^;U^M. J:?)»*0<ttO. Qbt^ib 

0. 1 ^acDH grc 1 ,co??aET-c?ft>ns. c<oa!ffi 

(C^JC^-C. SJl£;se[»»^ O < « 1 5 -C^&i 6 6 5 -C-C^ 

[0 0 6 7] CCD— cD^-aecfcc-^r. 
40 m^^m^m!mt<Dw&T^^ftyti^o c^>''«yx-i/3 

>T^53:StDiaS5i«^^ L < CJ- 2 0 •C^O^'^ 3 0 'CX$> 

^hP->>rU, fc:-ij>?>S/t«^:i-x-f-;U3C>^e>iaSLbr 
50 ^gjcfi-c L*Jj:0'/*:^c«L*«:L'tCj:or{ag|-r4C 



crL) 



19 



*/c«/N a y > , C ^ - C , T^U4^ Jl/SS O < «C t - c , 
[0068] C(DtfJ\^^>it^^^mii>J>^^'^t^:^rm 20 



20 
6. 



1 1-262667 



J . Am. Che 



m, S o c. . 1 9 9 3. 1 1 5 : 9856-9858 

(telechelic p 



«5^u+— y !y ^d<y 

o 1 yme r) ^:S^tT6/t^5&CC4>^|effl^-5 C i;^)5-c# 

y7-<Dffl^*y<fcO'^«D^^CCOO^r«Go e t h a l 
s , Telechel ic Polyiners:Syn 
thesis and Applications 

(CRC Press: Boca Raton. F 
L. 1 9 8 9) cciBiE^nrc^^o 

[0 0 6 9] :^^m<OtfJ\^'^>it^ktTME<D^ 
CCtS S n ^ J: ^» 35:— a^^ffiCC J: -3 r S C i r 

[0 07 0 ] 

[{bi6] 



0^ 



/\ 

X X 



A or tiv 



[0 0 7 1 ] i^^. M. X. X\ R'*5j:afR^^i± 

®~MT;u+;1/S. i^^7Dr;u+.^uS^<l:2>'T y- 
;^S;&:»6ia^R5^l^o 

[0 0 7 2] C<D^fS.(Drc^(DmSi<Dma LX^t. 

r# -s, c<DSje{cab/cSjKS5ffl«*5jo •m:^^*^ i 2 4o 

^/(0«»:&ffitcj:ortf^>c<b75iT?^^o CCD— 

[0 0 7 3 ] :^mm(Dij^i^'^>it^u. ^mmw^cc 
mmtLxm^i^^tixi^^^mnmm^, 312, 9 

4 O-^cctaiRStirii^J:^*. Sl^rjr^l-ur? ^ >y » 50 



r. ]SScc'Etgft3ti/c7j<y^-. •r>:ct?^iSc:i<D^ 

t6SOSt?5i2£i±-C^'5»^l<y-^-*5S:^t3n'5o Otcffi 

or, 7=-^^- y ^d<y-^-^Ji5^T^/ci?)ic{s^'r 

[0 0 7 4] ROMP-T^^u^^-y ^Ji<y -^-^^^S 
jsssi^TteccTn^o rompt^u*- y i73i<y -^--^ 

^^a^ri^gpf -^SMe^l* (chain-trans 
far) iOrf^ffiT'S. Of. oy - r.'mm±:t \y y 1^ 

■/)smAB:MWt ffic^ e> i , — wtfel^f - u ^ - y 
2. occaoi'irffitt^^"r-5S*«5tt^u^-y--'^^v 

[0 0 7 5] 

[<bi 7] 



(12) 



21 



^m^l 1-2 62 66 7 
22 




z 





[0 07 6] mmisMi^mi^fb(DM^^^i3:i,^'m--<D 10* 

iJas-C**. W <CHA r ) (NPh) [OCCH 
, <CF,) ,] , (THF) =&ffll,^-2,g8ilj'^»-fe^^fi^ 

(ROMP) tt. tjt^sn^/fcf^u^t'-'; 

1 m y e r . 6 . , Macromolecules . 1 
99 3. 2_6 : 8 7 2). t/*»L.. TU=^-'J v P^iV 

[007 7] *^CD*r;U'-«>Yb^©if§jrc»«5HOW 

teSJC^t-r -S^^ttJo- <fc J>' R O M P JgJC£:^rMj«-r ^ c n 



^ i > cD^fijt*sii609 5 Ktett-r s , 

[0 0 7 8] 

[007 9] TifiOIWSWl-CfieJlSneillSiS M e . 
Ph. iPr. CyfeJrOfTHFfa-en-en^^^W. :? 

s n -5 J: ^ (c— ©^Rg-cmsit-r ^) c i as-c # s . 

[0080] 
[ftl 8] 



as 



/N 

a C3 




[0 08 1 ] — oCD^Mffj:^cSJJ;CC*ylir. [ (-» 
» RuC aiS^-r-^-^f* (0. 53g:. 1. 7 
3 mmo I Ru) ^octC^'PCy, (0. 9 1 2 

^M) ^^m^^m^-r^ 10 0 m L^M^?am«^ 

^^ii^^cS c 1 e n kr^-yJ^^CCiiaLfco y(:K:^> 
*fe'> (4 0mL) ^J[jn^. -eof^S. 3 ->?>':cr.;U>^ 
^p>r-p-<> (0. 33fir. l^M) ^fflIx.A:o ;XtC 



^T, -^>ar>"Cgfe?^ (4 X2 5mL) L/c. 
fS^*&*^K^tf-Cl 2^^m^^^^. ^r£14#Hm<D 
TJCiSi?L/c. 1, 4 gCDC l,Ru iPCv,) z ( = 
CCH=GPh,) :?&^iR^8 SP-^r^f 6ti/Co 

40 2. air:fi^T;i/4^Jt/ffl»goaBg^ite^^cR{3!'r^^ 

[0 0 8 2] 
[ibl 9] 



C13) 



23 



#B§^ 1 1 -2 62 66 7 
24 



CP'Pra>2Cl^-CK-CH-CPnj 




- H2C=CHa 




P*PT,Ph 



BfllBX&ausui 

1-0 
0.0 



otirif/jD-r-Sp *io [^1] 




33 
91 



7B 
93 
81 



86 



.87 



8S 



[0085]^niCl,Ru (PCy.), ( = CCH 
= CPh,) (CCT. C y{3:i^^n-^=<^i^>rl.S-cA 

«TtB<3Dil«3*r*'S» x> h ';-»^8<7:)i^i> (0. 
50mmol)^0. 0 1 mm o 1 1 , R u ( P C 
y.) . ( = CCH=CPh,) fS:. 1 bmL(DnB^> 



m) . r^^L. y'7:^t^:x^V2':^h^'yy^- (0-> 
50 Snrii-SJr^CC. i^i7P:ti7 7^>3tt^<0^^^^*U 



(14) 



25 



^^W-l 1 -2 62 667 
26 



[0086] ^ 

OCOCM) 



* C^t2 0] 



[0 08 7] d-r-fzh^iy-ZyptJ^ti^y^^^m^r 

s;fe^^)cc. /i>S3tc>'<>rrji/«:2. 6 g(Dtsim.Lft5 -r 

mgOCl,Ru(PCy3),( = CCH=CPh,)^ 10 
20 0m i©CH,c I a«:?gA5L^?S?K*co/^^r;u 

^tefS^^^ttiL/. Sia^^TJ^L/tc />vt;u*^6^/c 

1 0 O u 1 T^^U, 10m 

LCD^PPJ^^U^. 4oJ:a^*tll 0mfir<7)2. 6->^-t 
e r t -:r^;U-4 * ;U (y^;Wbt F 

C2^5^h;Ux>) ^.'NVT^U^Sn^. IH*^?§^0/c<J: 20 

il«fe<D;aS5ffii3a:o/Co 1 2B$raig«iL./cf*. 
?6«:2 OmLCD^nn;^;l/A^^§V«JctO;^/Co 
■e. S6n3^^?8?^«^2 0 0 mLCDV ^>'-;I/tc?j£L 

iRrns 5% (2. 2g) ^ 

5. h Ka^^v^T-U^^- U :^»i^x> (hy 

droxy telechel ic polybuta 
d i e n e ) cp-^jgc 30 

^^fc — ^□<DSM5 OOmLcDSchl enk:?'^':^ 

1. 5 -i^^a:^-:i7:$ri;j:> ( 1 0 3. 3 ff. 9 

5 5mmoU 3 6 7 3^fi) ^mmotc^ h;Ux> 

(103. 1 g)^J:ZJfl. 4-t?T-fe h^r*^-c i 

s-2-^r'>(ll. 4 6 6. 2 mm o I . 

2 5 5 ^M) * C<DRJ£:7 -7 ^ =2 icJax./t, x h 

i7J&7'7;^n<DM«C««?>. SJSS-^^m^O. 0"C 40 

CC^&^L. O-C-CS O^&M^ (-0. 0 5mmH&)^ 

CHatCHzhCHsCMCCH^hCOgiMA 



$6tcr;U=f>*aMLrtjSLJ"cC:<»S6. CURu (P 
Cy.), (CHCHCPh,) (0. 245 g. 0. 2 
6mmo K 1. 0 ^S) * C<DSICS:^ -7;^ 

3K:!S»uoom/c. >^ h i7;S:|iBJS«:a»ft 

:^-C^:O3^*0'C-CKS (--0. 05mmHg)«:i0 
^-ofc^ ffg*®feCDSJSig^«5?:tt?S^An4 5-5 
0-C'r4 4B#rai9)o< 0<bT;U=f L^C3&ie>a^ 

^;t/(14g. ISmL. 163mmol. 627^ 
fi) :teJ:afBHT (2. 6 t e r t 4 
-^^/Ubcti-^-^U) ( 1 5mff) ^COSicSg^fC 

0. tepSCCAn45-5 0-Cr7^mi*L/c. SJdS 

CCcfcO^StL/^^o ^XC^-C. CCDj^^ •;'^-€:4 0 0mL<D 
-f-h-^t: Knr7^>CC|?S»?L. 0'C«:^&^PL, 100 
mLCDO. 7 M:^ F Vi^A^ ^>^-;l/?§ 
mi:th V^Aji h=^5>K7 0mmo 1) ^O-CCJO;! 

(4 0 0mL) ^SJfiS-^^icJjn^-K 

6. ^U-r>^^^JUCD^ »-fe->X 

;U(3. 2ff . 2000SM) *C1, (PCy^) 

,Ru =CH-CH=CPh,7g?g (5mg*0. ImL 

j^^rMc^ft^\^mwc4rBrsmt^ofc. tibcdsjc; 

[0 08 8] 
[{t2 1 ] 



S2% 



\ 



CHi{CHa)7CH=CH(CH2)7CH, 
24% 



[0 0 8 9 ] 7 

(0. 3 2 0 O^S) *C 1 2 (PCy3) .Ru = 



(PCya)^CtzRuP-CH-CH^Phz 

MoOzC(CH2>7CH=CH(CH2hC02Ma 

CH-CH = C Ph,?^ffi (5ms^0, ImLCDCH, 
50 ;UC-5^/c*L/mS'C4 BratS«iL/ifc. TIB<DSK;i^-^ 



(15) 



1 1 -2 62 66 7 



27 



28 



>:^t?itt?85n-CC^S<fc^4c, j>c^'^Zy:^^jmi(omm * [0 09 0] 

CH,(CH2)7CH=CH<CH2)7CCV< 

sa% 

I (PCyahCJaRu-CH-CH-CPha 



CHj(CH2>7CH= CH(CH2)7CH, 4. 
21% 



HPjC(CH2hCH=CH(CHjhCCV< 
21% 



^;l/<bx^U>(D^ }^AtitCo CCD^^25&1L. 1 0 0 p s i U>;&JE 

[0 09 2] 
[^t2 3] 



[0 0 9 1 ] 8. 

152^a) *C 1, (PCy^) ,Ru=C 
H-CH = CPh,?g?K (2 Omff «:3 OmLCDCH,C 
1 ,fic^») <DA-53feF isher-Porte rSCC $8$ 

CHs(CH3>TCH=:CH(CHxhCp^0 



6% 



HaC=CH(CHa>7CH, 
43% 



\ 



CH^CH,hCH=CH(CH9hCHa * 
3% 



(PCy^CStRu-CH^CH-CPhs 
HzC^sCKCHahCOzMa 

46% 

MeO2C(CHa)7CK=sCH(CH3>7C0^ 
2% 



[0 0 9 3] 9. :^U>f J^^UV^py ^-feV ★ r^CCAtl/Co CO^S^r^BML. lOOpsiCOX^U 

[0094] 
Ut2 4] 



(0. 9 1 & . 3 0 O^a) 1, (PCy,) ^Ru 
= CH-CH = CPh,^gS[ (1 Omff%l 50m LCD 
CHjC 1 ,(Cj§») cDAo/cF isher-Porte* 



H3p=CH(CH^H9 
37% 



CH3(CHa)7CH=CH(CHa)7CHa + 
1% 

[0 0 9 5] 10. :?^fi5fO^K V7--Ox^u>^cJ:^ 



(0. 3&)^Cl, (PCys) ,Ru=CH-CH = 
CPh,?§JS (2 Omg^S mL(DCH,C 1 
COAo/cF isher-Porte r ^tC Ati/to CCDA 



<PCy3)3CtzAu-CH^H-CPhix 

H2C=CH(CH2>7COiH 
37% 

HOaC(CH2}7CH=CH(CHahCOaH 
<1% 

^"S^^mL. 60ps i <Dx5=-U>^j5A0. mUV2 

-^jJc^^C. 1, 8 - ->' + >^^>i-ecDADMET:tUrf 
40 -7^- iO^ScDg^;0i*^3 n/Co 
[0 0 9 6 ] 
[{t2 5] 




'10% 



[0097] 1 1 , ->jyp^>7^>^6<P 1 , 6 — V 50 7'»^x>CD^fi£ 



29 

(1 g. 6 8 0^3) *C1, (PCy,).Ru=CH 
-CH=CPh,^ (2 0ms*5mL©CC I ,K.m 
f») ©AoAiF isher-Porter 'SK.Xtitc. 
CO'g^SgraO. 6 0 p s i ©i5^U>*EEA0. 



15% 




C16) ^MW- 1 1 -262 667 

30 

T :t U ra* -7 <!: <3[>^a<^)'(g^?&i ^ 3 /c. 
[0098] 
C{t2 6] 



60% 



60 psi 

[0 09 9] 12. 



ecu 



W9. 7 g(Diyt^^X2^>^t>x,> (DCP) 
(Aldrich» 9 5%, 2 0 0 p p rncDp - t e 
r t -:/^^U:^7f-r2— ;l/ ( c a t a 1 o #11. 2 

7 9-8) rpfl^) ^igiSL/c„ cc:>y^:^z2^^v- 

/to C(DDCPr'^;^r3:£:S^T' (*^0. OSmmHg 

*fS^5^Pa#^0-C^i^^U/ciC^. DCP«afttc 

r (PCy^) C l,Ru = CH-CH-CPh, (20 
tDfir) *@<*<0**m/c <KS#Ha*IW±ir-&^S« 

0 -c-cs^Ttc 1 0 ^mmm uft. ^7:^^ 

SCCSoAiSas. :7^xn=&«j3 8-C<3D?*fS(C5^»raA 
n/Co CODPa^C, DCP5^?SYtb. CCC>DCP^?§^L 

»?§cDas^*^5 5 'ctca L/C (fln^^gaif&u 

»CD cl: ^ CCM^/Co J*?ScDS@[^i!^j6 5 'CCC 1 ^H^o 
^-O^^-CgfeJ^L. *^1 3 0-C'C3^Pa:^-:/>«:A 




15% 



-10% 



ffeiPO. Sa^SJo/t (8. Ssr. 86%. [DCP] 
/ [Ru] -2 9 0 0) , (iR^CDft#«C;tel^-C. Itt^ 

ft5 OmLOS c h 1 e n k:7'^;^3tc (MXX 1 L„ 
L 1.) p (0. Immo 1 ) ^mmT^o tS{b-^^U> 
(2ml.) ^m^xmi^(Dmi^^i&mL. 2bmL<0-< 

i^mSb^CCmmr^. C<DJg:iC«:NMR^3^^^«TK:j: 
30 *r^A — ^Ud? — ^fflC^r^flcOS c h 1 e n k 

[0100] ±fB(CiBtgb/t^JIIlCCt^-^rilS-C#5^: 
r n 1 n 1 T 

i. Vi« X X J 

40 [a2] 



31 



(17) 
&2 



^mW- 1 1-2 62 6 6 7 
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X" 



fx- ( F » 7 xrAr*I7 -f Arf -^r I 1 ) 

^ro^-a, 3-77*-Ae-MM>- Ru Br Br PPtv, 
tA-CF>J7i-m70)*f-^ACl[) 
•7?olr-3,3-?7x::Af-AfftAK>- Ru a a PPhiWa 

- C / f A'77 i-A*Z7 ^ V) 1 1 ) 

':;7af-3,3-nx-^f-Ar*/K>- Ru sr. Bt PPhzMe 

tX- ( HJ 7 x-A* A 7 /Vf CI ! ) 

yro*-3-^fA-3-7x;Arfc--M/K>- R« Br Br PPh» 
ex- C H 7 x::^*X7 r/) >lrr-'>i ( I D 

•7>DD-3, 3-'7/fJVe-rtr*M>- Ru CI CI PPt^ 
t'l -C H 7 X- WX7 ^ » Arf - 17 ( I O 

fXTtf- h-3, 3-77 x-;Vk'zrt'*M>- 0^149 o^m^ ppn, 
ex- ( MJ 7 xr jV^X7 » At-') AC I n 

74rr-|'?aD-77x-*fz^-li/K>- n« 0:fiMm Cl PPhj 
fx - ( ^ 'j? x-JV*X7^ »^f::'5i.( 1 1 ) 

3. 3-77i-iVt"-A'*/V<>-t:;t- Bu O^CCFqCHCCFj PPti, 

Ch^J7/^ta7tf-h)- 

-ei-CHJ7x-A'1;X7r/)iVf-0i(Il) ibfc. 
3. 3-77i-JVfc-iV3!rM>-n2 ' 



3. 3-77s-ytrb'-Azi/V-C>-fc:X- 
Ctert-rh+->) tX-_^^ 

(2-h'I7/ir*a/f)^-' 

2-rn:S4>t'x-Ch')7r-ii'*;t7{ y)iVf-')uc i O 



PPh3 

Ru OCMfi3 OCM03 PPh3 
Urn Us 

PPha 



R 

PPhj H 
PPtv, H 
PPtiaMe H 

PPhzMa H 

ppih h 

PPh^ H 

PPh3 H 
PPfia H 

PPtl3 H 
PPn, H 

PPtVj H 
PPtvj M 

PPfl3 H 



CW-CPhj 
CH-CPhj 
CH-CPt^ 

CH-CPhz 

CK-CPhMd 

CH-CPhMe 

CH-CMss 
CK-CPht 
CH^Ph2 

CH-CPtl2 

CH-CP^2 
CH.CPh2 

CKUCPtl2 



CO 10 2] ctif^^tJi^^^o M.^»(Df<mti^t^m'c^ 
14. TnE<omm(D{t^o>^fa 

[0 10 3] 
[<k2 7] 

Pti 

PPhj 



J==< Ph 



[0104] mm^rj:^>(fC:i6(.^x . mmr^mtcufc k 

chlenk :7'7;^:3tCRuCU(PPhj) 

. (6. 0 0 4. 9 Immo I ) Jfiffc 



^^u> (4 0 mL) ^flax.rcc7:)itf*€:?g^i/. 10 

OmL(D--^>-bf>^j[m;ir C<D?§rS^#f^L/Co 3. 3 
->':7 A^;L'>'^n:7'n--i> ( 9 5 4iiis , 1. 0 1^ 

HMT-ciiijfei^aii&tcmo {^t:f r 5 3 -en 1 mmmm 

(1 OmL) ^COSimcJ0;^r?ia^^< <t '5^c}gT 
J'cC^&^e. -<>^> (8 OmL) < 0 i CCOil^l^ 

50 fc. -t^x(D7t>:^y '<:y^lSEJ&^^^±^cmm('C^^^r 
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^fc^. CCDgfeHNai{1^^S6(C2I5|j|*»:)ilL/i:. Whti 
/cSft^^JC^cpr— 4. 28g (98 

%) (Dit^m 1 ^^^^^mii^f)^-^ fcm&.<om^t urff 

^Co 1 H NMR (CD.) : ^ 1 7. 94 (^^^^ 
-TvY=r.m(DmmV')y'\yvV. 1 H. Ru=C 
H.. Jhh=10. 2Hz .Jp, = 9. 7Hz).8. 
70 (d. IH. CH.= CPhi. J„«=10. 2H 
z)- 31P NMR(C6D6) :<y28. 2 
(s), 13C NMR(CD,CU) :d 2 8 8. 9 
(t.M=C. J CP =10. 4Hz). 149. 9 
(t. CH.= CPha. J CP =11. 58Hz). 

[0105] ±s.(DmMm^^i^i^fcit^m'c^^tj)\^ 

1 5. Tie<D«a(D-fb^<D^^ 
[0106] 
C<t2 8] 

Ph 



cu 
cr 




H 



Ph 



[0 10 7] mmvmtci.tcY'y^^^v^Ts^'r:^ mm. 

tgj$^*«^/c5 OinLOS c h 1 e n k ^::<=i«:0 
s C 1 , (PPhj) , ( 1 0 Omff. 0. 0 95mmo * 



(18) i^Pa^ 1 1 -262667 
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* I) %^«b;fto mty^iy> (2mL) *ftlx.rcCD 

^&«?0/co 3. 3 ->?>'x.=:.;l'i^i5^P:7*p'^> ( 1 8. 
5 3 mgr. 1. Ol^a) %t*-^-y h-CC(D?g?S«: 

H<*^f#/c<> --^^-ffv (2mL) ^c<D@i*Jcjjox.rria 

Ci-caRb<iSJ¥U*?5ie>. ^>^> (3 0mL) *b5>o 

cccifKc^^tc-T'S/ces?). co:)?5fe?mfP^$^cc2iEiai 

4. 7m?CDCl, (PPh3),0s ( = CHCH = C 
Ph,) *jmi&^iLrf#fc (8 0%) o IH NM 
R(C,Ds) :^19. 89 (mm^ h =rHl 

20 CDMSh y IH. Os=CH.. Jhh=10. 

2Hz). 31P NMR (CD.) :d4. 98 
(s) . 

1 6. TnR(Dm^(Di b^cD^fig 
[0 10 8] 
[{t2 9] 



o 



^1 H 



Ph 



[0 10 9] ^m'vmftorch^'y^7^-j^::^^'v. mm. 

«J¥^^«^/c5 OmLOS c h 1 e n k :7 ^;5^n(cR 
uC U (PPh^) , ( = CHCH = CPh,) (100 
mgr. 0. I Smmo \ ) ^^motc. i&{t^^l^> 
■( 1 OmL) ^mrc<D|g<*^?§)SL//c„ A er C F 3 
CO, (2 4. Qms. ^1 Om 1 (Di^mv 

::^=i«:tf-0ffi*5 3m 1 CDTHFr7Sfl?0/Co m-ff^yy 

S c h I e n k:7^;^=3;S:r;UrJ>^ffl^TtC:fo^. A 
grCF,CO,^?S^5^3fa3&H-t'CC<7>;SiffiCC. M^L^S: 40 

r;l'rf>:giH^T'C5(<D5 OmL(DS c h 1 enKV^ 

( 1 OmL) •r?5feJl^rSC<hCC<f:0, ±ia<Dft^^^ 
fe@(«&*<LUrff/c, i|X^9 2. 4m8: (8 5%) o 

IH NMR (2 : 2 : 1 CD,C 1, : C.D5 : THF 
-d,):5'18, 77(dt. IH, Ru=Cii. J 
«H=11.2Hz .Jp„ = 8. 6Hz).8. 40 50 



(d. IH), CJi=CPh,. J„H=11. 2H 
z)o31P NMR (2 : 2 : 1 CD,C1,:C. 
De:THF-d,) :d29. 4. 19F NMR 

(2:2:1 CD,Cli:C.D. :THF-d,): 
5-75.80 

1 7. TnE<Dit^^<DTnzo:>m^^f& 

[0110] 
[<b3 0] 

CF^C— O"^ I H 
II- PPHi 

o 

[0111] mmr^mcorth''y^yf^ y^:^^r:. mm. 

!»*^^fiSx./t5 0inLCDSch 1 enk:7^^P$cR 
uC 1, (PPha) , (=CH-CH = CPh,) (10 
Omg. 0. 1 1 mmo 1 ) ^^WU/Co tS{b^^U> 
( 1 OmL) *»Px.rC(7)ii(*:^7gPU/c, AgCF^ 
CO, (4 9. 8nig:. 2 ^S) «: 1 0 m 1 (D^^y^ 
XriCCtl-Offi?) 4ni 1 (DTHFrS§fl?l//c. nfjOyVy 



C19) 
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S c h 1 e n k:7^:^r3^rJUrf>^H^Ttcfe#, A 
C F . C O , 5 f^rSi^^^'f 'C<L<0)\^7^::-^M t^^BJ 

L<DSch I e nk::7^x=iCC^L:^o -eofSJC^^ir 

--iv^v < 1 OmL) -rgt^r^cicc 

J: 0 . ±fHOD{h^^i^fe@i*l»^«i: iR^ 1 10 

0 2mff (8 7%) , 1 HNMR (2 : 2 : 1 CD, 
C I , : CD. : THF-da) : ^ 1 9. 23(dt. 
t>r3&^CCfi/j:9'&9) Ru=CH.. Jh.= 1 1. 5H 
2. Jp«=5. 4Hz). 8. 07 (d. 1 H. C H = 
CPHi. J„„=ll. 5Hz)« 31P NMR 

(2:2: 1 C D, C 1, : C. Ds : THE - d.) \ B 
2 8. 6, 1 9 F NMR (2:2:1CD,C1,:C 
: THF-d.) : ^7 5. 7o 

1 8. T§g(D«jS<Dfb^<D^fig 

[0112] 20 
Cft3 1 ] 



Rti — Ru 



ptT^Pt, 



[0113] [Ru(C,Me,)Cl],i3. 3-^:^ 
7 :c ::.;U-> i7 D y p >CDJ®J:v^M^^ffl^cDT"C?f 
/to [Ru (C,Me,)Cl]* (lOOmg. 0. 0 30 
9 2mmoL) ^1 OmLCOT^ h 5 b Ka:7^>tc?§SP 
b/co C<7:);^^gtC3. 3 ->^r7*r.;l/i/^p:/ci-^> 

(3 5 0 in?. 1. 8 2mmo 1 ) *i3SlmL/;Co f#^n 
fc?gS[?:Sia-C 1 ^ra!Ii*U/Co SffiJ^--'7='-rU (10m 

L) *j5js?g^j(a--^»pu/co Sir^g*$6cc3 o^r^ 

?e&i#i:B9M^f#/c„ S?Sx-T*>^U50>^D - 4 0 -C-CSi^B^ 
Hgfe(D^S«:f#/Co C<D^jS#J<DNMR;^^i^ h>ru 
[ (C,Me5) RuCl] , ( = CH-CH = CP 

19. Hifeg'Jl 4<D<t:^^^j^fflbA:Vib:^0b^^>g) 

(PPha) ,C l,Ru = CH-CH = CPh,5iCH, 
C\^/C^}\^<0 \ : 8(Dig-^cf3'rcr)yjU;i^*;U^>CD 

'r'5:^;U^>CDHQfCCjaHl/-C. SfUt^ft-^^U H N 50 



if$Ba V 1 1 -2 62 667 
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MR^3fe^*T^*?C^'r 17. 7 9 p p m-CSI^Sn/c. 

CCD!^WOf5j^<i:SS14<7>5g^^2. 3->?5^^'^T-n 

a 

[ (CMes) RuCl] , (=CH-CH-CPha) 
(14mfi:. 0. 030mnol) *M^#H:^CDT'C 

;U^>(109mg. 1. 1 6mmo 1 ) *J!ra:^./fc. S 

i^^Jt o tc, 2 0 B^Pamcciass^cD 1 H N 

2 1 . Ti5<D«a<7:>fb^g>^fig 

[0114] 
[It3 2] 

Ph 



CI. 

a- 



i=< Ph 
H 



PCya 



[0 115] WSW>5cSJ£:5c43C>r. SIR'CjSifcb/tF 
^^yiiy^:^^!?. mmmn^^m^ful 0 0mL(DS 
ch 1 e n k:7'5^^r2CC (Ph,P)jClaRu = CH 
-CH=CPhz (3. 624g. 4. 0 8 mm o 1 ) 
^J:Z^PCy, (2. 4g. 2. l^JI)*^«L/A:o 
mtji^\y> (6 OmL) ^)jn;tr CCDig^^S«SL/ 

:xf)^^m.^\:&i^. r^u^fvT-c— BftHi^u/cic^. s 

-CSUcDS c h 1 e n k r^-^xricc^^ a- U-Citiaur 
ffio/to ^fecD««^XSE|i*«Jl 5mL$-CtSlfiL//Co 
oc^rfai.<tSfl^L 3^/^5 6. -^>t>> (6 OmL) 

40miaD-<>dr>^»IlA-2><b. %<Jffa^!gJH3^>^635:-S 

^*3l-<^3&^*CS'JOS c h 1 e n k:7^j::<=2{c. — 

UiSia*:^ Lr^u. K^T-rgg^teHL/co ?i6n/t 

^l>H^^-^>^>"CS!5fei^ {3x40mL) L/t, T-^ 

/Co fS6n/c@(**S^-C— Bfe^jSO. 3. 39g (j^J 
90%) CD (Cy3P) ,C l,.Ru = CH-CH = CP 
h , ?:f5^feC03|»^ i L -Cff/Co 



C20) ^mW- 1 1-262667 
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T^V:^^^m. 91025 t7Vy*)l^^T 

#103 



